Territorial animals commonly display lower levels of aggression towards familiar neighbours in familiar locations than towards neighbours in unfamiliar locations and towards unfamiliar individuals. A combination of acoustic signals and spatial cues mediates this form of social recognition in a variety of animals, including the North American bullfrog, Rana catesbeiana. In this study, we conducted two field playback experiments to investigate the perceptual basis of neighbour-stranger discrimination in bullfrogs. In a discrimination test following habituation training, a change of 10% in the fundamental frequency or 180 in the broadcast location of a synthetic bullfrog advertisement call elicited significant recovery of habituated aggressive responses. Hence, male bullfrogs can learn about an individually distinct property of acoustic signals and the signal's location of origin by repeatedly hearing the signal from a particular location. This study represents the first direct test of the hypothesis that territorial residents can learn about a specific property of a neighbour's acoustic signals and the location from which these are normally produced as a result of repeated exposures to the signal. We suggest that reduced aggression between territorial neighbours could be partially mediated by habituation to a neighbour's signals and location in bullfrogs.
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Many territorial animals display a form of social recognition referred to as the 'dear enemy phenomenon' (Wilson 1975) , in which they discriminate between strangers and adjacent territorial neighbours, which are usually also associated with particular locations (reviews in Ydenberg et al. 1988; Temeles 1994) . By recognizing established neighbours, territory owners presumably avoid the costs incurred in repeated aggressive interactions with conspecifics that pose little threat to territory ownership. Most previous studies have used field playback experiments to investigate vocally mediated neighbour-stranger discrimination in territorial songbirds (reviews in Falls 1982; Lambrechts & Dhondt 1995; Stoddard 1996) . In these studies, residents typically display reduced levels of aggression to a neighbour's acoustic signals broadcast from the direction of the neighbour's territory, but respond aggressively to signals of familiar neighbours from 'unfamiliar' or 'incorrect' locations and to those of strangers. Beer (1970) first pointed out that discrimination between neighbours and strangers in the neighbour's territory could result if animals simply discriminate between familiar (neighbours) and unfamiliar (strangers) conspecifics. Aggressive responses to neighbours (or their signals) outside their usual territories are commonly regarded as evidence that neighbours are recognized as particular individuals (e.g. Beer 1970; Falls & Brooks 1975; Wiley & Wiley 1977; Myrberg & Riggio 1985; Godard 1991; Stoddard et al. 1991; Godard & Wiley 1995) .
In a previous field playback experiment, Davis (1987) demonstrated that territorial males of the North American bullfrog, Rana catesbeiana (Anura, Ranidae), responded more aggressively to the advertisement calls of strangers than to those of neighbours when both kinds of calls were broadcast from the neighbour's territory. Males also responded more aggressively to a neighbour's advertisement calls when broadcast from a novel location than when broadcast from the neighbour's territory. As in territorial songbirds (Falls 1982; Lambrechts & Dhondt 1995; Stoddard 1996) , male bullfrogs learn about the acoustic signals of their neighbours and behaviourally associate these signals with specific locations in the breeding aggregation.
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